DNA double-strand break repair, immunodeficiency and the RIDDLE syndrome.
DNA double-strand break (DSB) repair is an essential cellular process required to maintain genomic integrity in the face of potentially lethal genetic damage. Failure to repair a DSB can trigger cell death, whereas misrepair of the break can lead to the generation of chromosomal translocations, which is a known causative event in the development or progression of cancer. DSBs can be induced following exposure to certain exogenous agents, such as ionising radiation or radiomimetic chemicals, as well as occurring naturally as intermediates of normal physiological processes, in particular during B and T cell antigen receptor assembly. Human syndromes with deficiencies in DSB repair commonly exhibit immunodeficiency, highlighting the critical nature of this pathway for development and maturation of the immune system. In this article we review the different pathways utilized by the cell to repair DSBs and how an inherited defect in some of the genes that are critical regulators of this process can be the underlying cause of human disorders associated with genome instability and immune system dysfunction. We focus on a newly described human immunodeficiency disorder called radiosensitivity, immunodeficiency dysmorphic features and learning difficulties (RIDDLE) syndrome, with particular reference to the function of the defective gene, RNF168. We also consider the implications of this finding on the mechanisms controlling development of the immune system.